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G aNtfHfiU I nN, A 1 N&iT*>2 7G#M. I n G a N , A 1 G a N £ t'<D 
3 7t7hM. I nA 1 G aNKZtDAjt&mghmtf&X&itlZo^ftW^&^rteZ b 
K> 2 % <n V M7tm £ *tr , GaPN, G a N A s * f <D 3 7GiIM&*\ £*LKI 
A 1 t-g-trl n G a PN, I nGaAsN, A 1 GaPN, A 1 G a A s N * Z(D 4 7G?S 
dg N 35 In, A 1 OM^^trA 1 InGaPN, Al InGaAs P A s <D 

M^mAlGaPAsN, I nGaPAsNft^5%M, * tT^:T^7C^*^ 
trA 1 I nG a PA s NO 6 xrlH <£> > I I I«aft»*iS#K**ti4. 



#§PJt±> ±fBO*-et>^m5& s Jt^W#^-e^Ofei^t£^^^V^ GaN> InN, 
A 1 N t*C0 2 7C^?IbI> I n G a N. A 1 G a N & if O 3 x^iftfi> I n A 1 G a N & 

ifc**-C**o — 1* I n y G ai-wN (0^x + y^ 1) "C^fr L xli 
0-0. 5<*>f&H**SJi L< . yf±0~0. 1 «9jgH* f »* 
[0 0 3 2] 

^i:fflv>s:H s f^pIK^ni:li, I I Ilttft»**#KK- 
7°LTpM^mi4*^i-tflx-£-t jfeti^SB^^f v»S, Mg, Ca> Zn, Cd, H g 

itv> 0 K-'O K&fitt, Ixi0 18 ~ixi0 !1 cm- 3 «U>„ ixi0 18 cm 
-3fiTtl±, §ktmB£<D&T*-m<o tfc* lxi0 21 cm- 3 J:^v>t, ft 
amzzweifrz L < 4v>. 3 e>K#t L< ti 1 x 1 0 19 ~ 1 x l 0 20 c m- 3 T*^o 
[0 0 3 3 ] 

Y-,iy K09/1 OJ0LT**S L< , 7 / 8 JJIT3&*#1=»* tv> 0 Lj&»U*£ 

Vot?, i/5 io^iijjtas tv>„ jEicat L<ui/3jy.±t?**), 1/2 £i± 

SIMSft > IgM-h-ffife ' Secondary Ion Mass Spectroscopy^) X*fcM 
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[0 0 3 4] 
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p mm om^fitft^, 20ncm~l0000nc mlS^f lv^o loooon 
cm±*) i>T%^t%Kmm<V&TZft£, 20Ocmit) i>i&\,*t V r WffiT £S < Wf£ 
ttT^&^o L<li50ncm~2 0 0 0Oc mt^l), L < Ji 1 0 0 n 

c m~ 1 0 0 0 a c m-C2>£o 3g#L^f±— T L M (Transfer Length Measur 

ement) ft^i oTigiJ^-T &<> 

[0 0 3 6] 

^^*iiffl-r^»i i i^M^pS^s^co^ft^^(4#^i5a^$n-r> mocvd 

(*#&J^fc^*B«&) > HVPE (/N^f H?-f F^ffl^ftfe) x MB E (tM^J- 

o 

[0 0 3 7] 

MOCVDfetli, * Y V TifKh LTtR^* (H 2 ) *^(±M«**^ (N 2 ) **, I 
I immA-Zlb&G aMtVX h V ?A (TMO 

(TEG) #\ A 1 Mt LX h U ^f^7;V5 — ^ A (TMA) t fzii h V x.f-frTA' 5 

(TEA) jft*, InItUh^fM>v^ ( T M I ) % tz 14 h- 'J 
>i?+rJ+ (TEI) tfgi:U7>^-7 (NH 3 ) ^;l±tK7y> (N2H4) 

v^u^>?^i~;W'V^*v>}'A (Cp2Mg) ttzit\£7.^^-)V'y^u^>^'JJ^- 
( (EtCp) 2Mg) Z nJl*4-t LTv^f-;HEi& (Zn (CH 3 ) 

[0 0 3 8] 

Jft')7*^ LTHa^tLTV^^ - 43 J: t>V % tz t4S^?H i: LTNHs^fflv^ 
[0 0 3 9] 

iKttlOO 0V&±1 2 5 0XmTX&Z> o 
[0 0 4 0] 

pi.K-Ant^ui 1 immum^wzjk&z^tz'ik, isu«Lt# 

^Lt^-i»Ji^ ^S^TiS^^M* t £^J£ K 43 v» X * ^ 'J 7 £tK^ 
L-Cfr^*L&&lM±7K*#**<OM£«M-r*^ IE«)mEE7ft^7>©< ^<b^^o * 

[0 0 4 1] 

o m^^Mmm.'D^mitm'W. ^to«©n2 o%~7 o%x&z>&, mm 

©M^li^LtLiK f^CVr©fiTr8( 0 Msl^Oifi^r^lrO'^fSO 
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[0 0 4 2] 
[0 0 4 3] 

ifcTM&S"*?**., a*iB<&ifti§*f?Jh-*-S£i:*< 3 0 0 ^i&zS* "CilKSrTtf 
[0 0 4 4] 

jtffiojg*t?a*aRwatt**o fc-r*asn±^ 9 5 ot»T7 0 ox;&±-e&z>z t& 

aSU»o 9 5 OTCJSLfCSHRffiiwiilE** 0 t Lfc*^i:iiff»V r#HTU 7 00 
[0 0 4 5] 

[0 0 4 6] 

^StfSlft* 1 ?- © Sit # C # it ffl v » a d 1 5&*f £ * 0 
[0 0 4 7] 

7§2^U II I«a-fb*onlB*aMWi3, IBfcJf 4£J:^pM*SW!5 7WK#; 
«0$*l-C*»K nl^i 3 fc*fiS6*«, pI*ifrl5CiES7#t^tiI£lt6 

[0 0 4 8] 

gj&l *d(± % t77^7, S iC, G aN, A I N, Si, Z n wMlWlfcfMfc* 
[0 0 4 9 ] 

[0 0 5 0] 

»3fe»4fe, m-ST#P«it (SQW) i& £V&mM=f-#Tsm& (MQW) ^«<& 
filtf>«JS;& «fc t/fitit £M fe«IR4 < ffl v» * - ^ * * o 
[0 0 5 1 ] 
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*§tmn^&~C~ft$LLfcpQ%i z &1&2itZjE&7 Vttnt LTli, Au, Ni, Co 
Cu , p d, Ptx R h, Os, I r , Ru*^iItIV^uH ? fUo 

iTo^Nio, c o ofc ¥<nmwmm}*^^x~*>m-frti:^o jMMMt»*r*WB«fc 

[0 0 5 3] 

#K, Pd> Pt, Rh, Os, I r, Ru, * iroe^^«rM*t^t LTfflv* 
T-g^<7?"C% J: 0*§&«J**5&» , t*o >ft?t, Pd, Pt. Rh{±S5««OtO**Jt 
[0 0 5 4] 

«CIILT^v>„ &&4t*?&Wit*E& t Ltzf&T frim 

[0 0 5 5] 

XT ? 7 (FU) MfcLTkii^U SMM€0iE®tfflv>T^1i^t>l&*«r^ t ?ai-r, 
v^i7'J v-f^-yf (FC) Hi: UUK 

[0 0 5 6] ^ 
[0 0 5 7] 

mmm i ) 

*nmmxftm l/:ledio izmm L/^^->t 1 1 vmmmftm 

[0 0 5 8] 

1 »*, t7rO©cf ( (0 0 0 1) MM) 0 l±fc 

, AlNH4iA?77i (H^*i*) t^Ltl*, 7>K-7*GaNl (»!¥= 8 
jum) 10 2. S i K-ynlGaNl (lf=2^m, *t'J7lS= 1 X 1 0 19 cm 
" 3 ) 10 3. Si K-7"nlA 1 o. o? G ao. 93 N 9 7 v KJf {WlW-= 2 5 nm, +*V7 
jgjg = 1 x 1 0 18 c m" 3 ) 10 4, 6JftOS i K-7"G a NffM 01 J? = 14. _0 n m 
**'JT»R = 1 X 1 0 18 c m" 3 ) i: 5m<ory Y--fl no.2oG a 0. so N<7>#.rJI ( 
JfIS= 2. 5nm) ^^^#11^1^*110 5, Mg K-7°piA I0.07G a 
0 93 y v Vm (ffiW= 1 0 nm) 106. S-tTMg K-7"A 1 0. 02 G a 0. 98 N 3 > * 
* M (®JP = 1 5 0 nm) 10 7 LT*j£Lfco ±SBO«*»ji# 1 1 

1102-10711, -«ifl{|4«EMOCVD^S-CjSS#*fco 
[0 0 5 9] 

Mg K— 7"A 1 GaNnvn Ml 1 0 7 KmTO^JKfctfc •) ^l?^o 

( 1 ) Mg K-7"©A 1 0.07 G ao. 93 v y KJf 1 0 6 <DJ&&$:jt&T Ltz^ 
•JprtwEiJ* 2 x 1 0 4 ^*#;v (Pa) Ttf^ttacaefcffl^fco 

(2) h 'J **f-frifV 7^, h <; * f-;i/7;v^ ii/T^^— 7*Mt t, tr* 
y^n^y^^,->7AMgO K-fcf^agi: LT, 1 0 2 OttMg Y--fA 1 G 

a n m <o%mm.& * ante l tz Q 

(3) f^f^^'JvA, h^W^5-7A, 7^-7^^^'/^/^ 

*HRj©^rt^45-|BJtM«)«6«EU-Ctt#&L-C, JfJ¥£0. 1 5^m 
fctSMg K--/A I0.02G ao.9sNJi£&fiS'*tr;fco 

(4) b 'J *3-)VjfV hiJ^ffl'7^$-^A^J:ll t Wi'^D^>i' , 7^^ , > 
AOj£«R&iFfi^©#il&*fl c JhU Mg K--/A 1 0.02G ao. 98 NJgOJ&ft fc#lh Lfc 



aiiE# 2005-3043806 



#12 004-14 26 57 



8/ 



[0 0 6 0] 

Mg K-^A 1 G aN|*f>«;J3V^ YM 1 0 7 £>^MBl£gS:*?T S*) 
iWHM^L"C5 0%££i6TW.:7;/^7£, 0. 2 %f "CTlf l=)^^> * 

^1 o i *tim-t&fcibtzmm itv^;, ^^ffssn^^-^^fi^^^itt^o 

[0 0 6 1 ] 
[0 0 6 2 ] 

£<B2Rll-eM*-c>friPffc, MKJfc^J: OWMHItfrl lfcHMfflU b* 

1 0 7 0^**>?A£tf*SfOM^S£-^)&S IMSMSfgiLto Mgl 
^i±, 7xi o 19 c m" 3 oii^t?. OT^f,ass*iajca&— 5tw«gE'C«-*L-c^fco - 

TKSEIR^WU 6X1 0 19 c m- 3 OQ&— J|«)IlfCff« LTV>fc 8 fifit^ti, - 

[0 0 6 3] 

_t|BO p S ^ > bJB*#x.7t^Vf ^*v^^«»fl»jS'|*l 1 Srffly^TLED 1 0 £ 

ftULtzo %-r> Mi o 8 fcjBjfci-a^jfcoflttK—tttofc K^/f i■v^>^^:ifeL>■ 
-e^> < lIl^^lPlt?, S i K-7"GaNil 0 3 <£>OT£@ffi ^ffi $-£*:OTSP5Hc 
t±. fVv (T i ) /7*3-9A (A 1 ) £M$-£-Cfc£Ml 0 8 ZI&f&LtZo 
[0 0 6 4] _ 
So/:3^?H10 7«OTOIft^«c^»i, %fcitmiFh<F>%%**l--7 7 4 T^tSl 

0 ( p t) ( Rh ^ (Au) K 

t»lS*fciE*l 0 9 tJ&J&Lfco Pl3>^^ bJl 1 0 7©f£Mi:«)tt-t*^SIIi« 

[0 0 6 5] 

til 0 zmtTEMl 0 9 «r»J«!U*:!fe, t7r>f7l«l 0 1<75*®** ^-f ^ 
v KtfcJBOffittfcttffiLtfflgU «*WKftliitftJi*ffco ^^t< «S#i§#l 1* 
gtWU 3 5 0 ^ m^Ol3f3lO*8ll»L ED 1 O^t^lUt. 

^3 0 0t«»*So 3EK*tL*'J-K7l/-A±K:«l1tUfcflt, & (Au) it'V 
[0 0 6 6] 

HlgfftSUcLEDfyyo, Ml 0 8&£TfJEmi 0 9 IHJfcJI&fclSJW 

lEl&ma (Vf) t±3. 0VT?*D, ««* 1 Of* At Lfci&^OiSWftmffi (Vr) tt 

2 0 VJSLtT?*ort:„ t7 7^7l«l 0 1 i ^!^llLt*^««li 
4 5 5 nmf40, -«»3:«5MlfCaiJfeS*t*:«*m*li 1 OmWtfeo/;. fcfc, H 
g5. 1cm (24^) ^-^^^^ll^^p D p^l^^-CltJl OOOOiOLED^ 

[0 0 6 7] 

(Jfcttffil 1 ) 

f^KLto ^JfcttWCtt, mum 1 KE«0««flia#*r, tcB*fcW-:«> 
7>^i7«ftST^C0. -2%fc:«e>Lfc8L fOi*»aL8*T, 3 50 
[0 0 6 8] ' 

Lfcfci*, Mggftt 7X10 19 cm- 3 «T\ 1 £ p] CTrfc *> , - 
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tK*«E^*±. 7X1 0 19 cm- 3 olfT-ffftLt^f:o Ztz. jg^(:ov>tIj 
1 tW<OTLMftt«U^?., ^^ifl 5 0 0 OHc mtiat <b*Lfc„ 
[0 0 6 9] 

$j%m ^iCFCIf^t Lfcfy^t/v^^bCv-jy hU *fi 1 0 8 *5 
*2 OmAtLtz®><DmUfomW}W.&. (V f ) 14 4. 0 V t±& *) . f&ftffi^fi 8 

[0 0 7 0] 

(JfcttW 2 ) t _ 

MgHWi, 7 X 1 0 19 cm" 3 (OM-e, £jfc« 1 «>»<frfc PI £T* - 
TM&DllTO, 1X1 0 19 cm- 3 C0^g-C^«L-CV^c o Sfc, aHt*KOV>T««« 

[0 0 7 2] 

^ifefO l fc^FCS^k L/cf-v -fW?-*** hU ftffi 1 0 8 is 

£2 OmAt LfcBW>«:frfiHBI&«flE (V f ) {4 3. 0 VtifcO^Wlil OmWt 
$>otzi)*, I**10^AfcU»*oa^tff (Vr) tt5Vr*ofc. 
[0 0 7 3] 

[0 0 7 4] 

^SMtfO 1 fc H— #J0reH 7 C^Lfcfttl 0 8 *5BJRLfco *v»T\ aofcnv^h 

(P t) Jtt/& (Au) R*MLfc3E*l 0 9*5B*Lfco P 
gJny*? bill 0 7^g®t^!l!i _ ^^«M(ia^)li: Lfco Kfc* ±s2«ttm® 1 

0 9 011:, tSI^Autt4#>fr/^7Kl 10t»*U, ^ifcfll 

1 tMIt, 3 5 0 /* mfc<&3E:#3l&OffiSU©LED2 O^fc^HILfco 

[0 0 7 5] 

:«)J:^Igtft8L)t:FUlf^Oft*l 0 8 is J: tfM 1 0 9 ffl {cJlI^ftmStE 

itE (Vf) ti3. 0VT**), 0/*Ak'Lfc»'fr«>**iaj«mtt2 ova± 

T?*'ofc 0 t7 7>f 7«S1 0 li 0^2aU*4»Jt©ifefili4 5 5 nm 

t?*»), —«t«jSr»^3*-Cil!l36S*l3t5fe*m*{i6mW-t?*o^o 5 . 1cm 

(2>fyf) 0«t7a.-^^"b^il^S.p D n*^V>T^ 1 0 0 0 Ofl^LED^ft?)^^ 

[0 0 7 6] 

»*EO#14&EII$fc|&3t*-S£ fc^TSTtBT**.. lot, II I SfeSftilfe-^alCfrlfe** 

[Moffi^.*m§g] 

[0 0 7 7] 
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[HI] *&W<Dl I ItlffctifIM*if*M«)^*Lfcl|i:'*^o 
[ EI 2 ] H SfetfS lt*^SLfcxtV+->^ ;!/;}» if M-ffcO ffif ® £A IT^Jo 
[El 3] £;»m^fmLjfcLED<*5¥M«3;B|-?**o 
[El 4] ^ife15S 1 K^i*l^iS;fr&£^Lfc^:£E)T-&;?>o 
[El 5] Jt^J 1 Jwi3tt-&PfS^?**^L^m^:ElT-^-i)o 
[El 6] it^cM 2 H*3lt-S>l^za^S*^L^m^:ElT-^)^o 
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